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The Traceability and Reporting Program (TARP) is the basic support software
utilized by the DSN Operational Data Center (ODC). It is used during mission
operations to provide administrative control and selective dissemination of infor-
mation concerning transferable DSN mission data products. Significant qualitative
information relative to data record production, quality, logistics, and recycleability
status are entered into the data base with respective operational data. Data records
covered in TARP consist of original, system, and master magnetic tapes with sup-
plemental microfilmed hard-copy records. The execution of this program within
ODC in support of Mariner Mars 1971 (MM’71) operations is reviewed in this
article, focusing on the evolution of the program through MM’71, into its current
status, and planned configuration for Pioneer G and Mariner Venus/Mercury 1973
mission support. The program’s current organization structure is adaptive to both
mission operation support and management information support environments.
Thus concurrent efforts are being expended on the adaptability of the present
system to data management systems involved in hierarchical reporting relationships
concerned with user—operations—management interfaces.

1. Introduction

The Traceability and Reporting Program (TARP) is a
file management scheme based on Informatics MARK IV
software, operating in either an IBM 370/155 or 360/75
system environment. Specifically, TARP is utilized to pro-
vide data administration, i.e., the accountability of and
accessibility to network data records, and the retrieval
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and reporting of information concerning those records for
network management and users. The significant capabil-
ity of TARP is the linkage developed for coordination of
information from multiple network sources (Deep Space
Stations, Ground Communications Facility, Monitor,
Operations Support) enabling summary profiles for a par-
ticular spacecraft, station, and GMT day of year (DOY)
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combination to be assembled. Linkage is established
within the DSN Scheduling System by assigning a “key”
to scheduled spacecraft, station, and DOY combinations.
Thus, all network system records, hard copy, and mag-
netic data generated during a tracking sequence are com-
monly addressed under a key assigned to that particular
sequence (Fig. 1).

There are four methods used in TARP to enable a re-
questor to narrow the search for a desired item. They are
used sequentially, in order of selectivity and efficiency of
search. The first method provides an efficient way to
initially narrow the search, while in the last, a much higher
selectivity of the remaining items is provided. The meth-
ods are:

(1) Hierarchical classification—basic subject category
breakdown

(2) Semantical characterization—subject distinction/
qualification

(3) Free-form search—specific word or phrase search

(4) Data content examination—selected item reduction
and analysis

Il. Mariner Performance Review

Management of information implies the understanding
of the requirements acquired data must serve or meet.
Of the different types of data acquired and recorded by
the DSN during the Mariner Mars 1971 (MM’71) mis-
sion, engineering data concerning the functions of the
spacecraft and performance data concerning the functions
of the DSN operations were basic to TARP. Engineering
data were used for System Data Record (SDR) and sub-
sequent Master Data Record (MDR) production as de-
liverable products to the Project for Experimenter Data
Record generation. The utility of DSN performance data
was directed toward the effective management of the
DSN itself.

A Management Information System (MIS) such as
TARP, unlike most information systems designed to per-
form specific functions, has greater utility and potential
when utilizing input information from a broad base to
produce reports that enable accurate and expeditious user
analysis /judgment.

TARP operates in a nonreal-time mode; data are trans-
ferred into ODC from real-time systems either by card
input or manual abstraction of information from source
hard-copy and/or network monitor summaries (Ref. 1).
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This information interface resulted in the development of
forms to expedite the transfer of information, as well as
to minimize the translation of information from one form
to another for keypunching functions. It became obvious
that in order to secure the needed inputs reliably, the
information had to be accepted by the system in the form
that was most useful to the source activity (Network
Monitor) responsible for its submission. Resultant forms
had system compatible formats requiring the entry of
specific information into predefined areas from which key-
punching or abstration could take place without any addi-
tional or transitional forms being required. This process
enabled efficient and expeditious entry of information into
TARP. In addition, it introduced a sense of discipline re-
garding the recording and reporting of information in
such a way as to facilitate retrieval and search strategies
to meet user requests.

As previously reported (Refs. 2 and 3), information sys-
tem design is based on two “knowns”: (1) the type of data
or information generated or put into the system and (2)
end user requirements—specifically, quantity, quality, for-
mat, form, and frequency of information. Throughout
MM’71, the type of data entering the system remained
constant; however, user request characteristics and pat-
terns for information requests changed frequently. It was
found that once data entered TARP in specific order and
coding, concomitant with the frequency of change in
request patterns, the program was somewhat inflexible in
meeting those requests. By pursuing trade-off analysis of
physical vs. logical data structure, a solution for data
definition (preparation and entry) was derived. It con-
sisted of reducing the detailed coding or indexing of
specific information units, and creating “classes” of infor-
mation in which specific units could be entered as well as
retrieved either by unit or collectively with no loss in time.

Figure 2 represents a page generated by TARP for the
DSN Monthly Operations Report showing classes of data
from individual systems. In the generation of the Monthly
Operations Report, the TARP process replaced a lengthy
manual collection and documentation function, allowing
earlier publication of the document by a minimum of
3 weeks. Additionally, owing to its flexibility, the docu-
ment format has become a standard user reference, and a
base for further report generation,

The information concerning magnetic tape data records,
including original, system and master data records—a sig-
nificant portion of the operations information—was segre-
gated into a sub-function of TARP in terms of method for
input and record structure. This information was entered
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into the Traceability and Accountability (TRACC) sub-
file. As a subfunction, TRACC is a necessary transaction-
oriented step in the DSN/project data transfer and
logistics activities (Fig. 3). The occurrence which necessi-
tated the incorporation of TRACC was the requirement
to lengthen Original Data Record retention cycles and
to retain SDRs until MDRs were transferred to and
accepted by project. Subsequent to MM’71, the SDR/
MDR production was transferred from the DSN to the
Mission Control and Computing Center; future DSN em-
phasis, in terms of TRACC, will be oriented toward the
accountability of system and Network Performance Rec-
ords, along with various Ground Communications Facility
and Deep Space Station log tapes.

I11. Evolution and Development

The characteristics of Network Performance informa-
tion requirements place limiters on the scope or latitude
of possible systems design. These characteristics differ
with respect to (1) the type of information storage medium
to be utilized, (2) the complexity of retrieval algorithms
that can be employed efficiently, and (3) the types of func-
tional activities necessary on the part of the information
analyst to effect retrieval of information. Thus, to maxi-
mize the efficiency of an existing system within a new
environment (structured by data processing, hardware and
software innovations, and new user requirements), the
information processing flow must be segmented into its
three principal modules and evaluated as to their respec-
tive individual capabilities and possibilities.

The three basic information processing modules are
(1) data definition (entry and coding) and abstraction,

(2) processing, and (3) selective dissemination of informa-
tion. Of the three modules, only the first offers individual
flexibility, yet it determines overall system performance.
From this point of reasoning, TARP development has
emphasized data definition and entry in software and
hardware consideration. Subsequent to MM’'71, TARP has
been operating exclusively on the 370/155 system, allow-
ing execution from an IBM 2780 remote job entry (RJE)
terminal and offering on-line system access for data entry,
deletions, reorganization controls, and report generation.
In the near future, the 370 system will be upgraded to a
level which allows for “virtual storage” and provisions for
multiple RJE terminal access for on-line operations.

Internally, within the Network Operations Program
Support element, it is hoped that a closer interface of
nonreal-time software files will establish a paradigm for
commonality, in terms of accessibility via a linkage con-
cept somewhat like that within TARP. The development
of such a paradigm would enhance the completeness and
responsiveness of a Network Operations Information
Process.

V. Conclusion

Mariner Mars 1971 TARP operations have successfully
identified areas of information acquisition and dissemina-
tion not heretofore considered. Those concepts developed
during the course of MM’71 provide a basis for further
development and planning toward a common network
data base indifferent to software consideration, yet ad-
dressed to user requirements and satisfaction.
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Fig. 1. Mission key assignment providing linkage association to network data records
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Fig. 2. Individual network “data class,” assembly by mission
key, from DSN Monthly Operations Report
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